Introduction
Esterifi cation is an industrially important reaction where a carboxylic acid and an alcohol make an ester usually in the presence of an acid catalyst. These reactions often do not proceed to completion, reaching an equilibrium yield. This equilibrium yield can be enhanced towards higher conversions by selectively removing one of the products those are ester and water from the reaction medium by using a selective membrane. Pervaporation, as a membrane process, is an ideal candidate for selective removal of the desired product. In a pervaporation process, the liquid mixture which is in contact with Modelling of a pervaporation membrane reactor during esterifi cation reaction coupled with separation to produce ethyl acetate Ayça Hasanoğlu*, Salih Dinçer Yıldız Technical University, Department of Chemical Engineering, Davutpaşa Campuse, 34210 Istanbul, Turkey Tel. +902123834780; Fax: +902123834725; email: aycameric@yahoo.com, dincer@yildiz.edu.tr Received 21 January 2011; Accepted 02 October 2011
A B S T R AC T
As a follow up to the previous report on the experimental study of esterifi cation reaction to yield ethyl acetate in a pervaporation membrane reactor (PMR), in this study; modelling of PMR during esterifi cation reaction coupled with separation is presented. The analyzed system is the esterifi cation reaction catalysed by sulfuric acid and Amberlyst 15 in a batch PMR in the temperature range of 50−70°C using polydimethylsiloxane (PDMS) membranes permselective to ethyl acetate. In this way, conversions were increased by continuous removal of ethyl acetate from the reaction medium.The theoretical model was developed taking account permeation of the all components in the reaction mixture. The kinetic calculations were made on the assumptions that the reaction obeyed second order kinetics. The model satisfactorily agrees with the experimental results obtained in the previous work, thus allowing the prediction of the conversion variation with the pervaporation time. The coeffi cient of determination, R
